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EVERYTHING IN .RUBBER FOR AIRPLANES 



BALLOONS OF ANY SIZE AND EVERY TYPE 


Each Dirigible Commands the Experience 
of Many Goodyear Departments 


The busy activity on the spacious Goodyear floors de- 
voted to dirigible construction represents merely the visible 
focus of effort closely co-ordinated but widely separated. 
These floors are only the assembling rooms of the past 
experience and present production of many departments. 


As such they are impressive, 
but they are not vital. 

Were they to disappear today, 
Good year construction would 
still go on tomorrow. 

For the manifold production, 
the technical ability, the hard- 
won experience essential to 
successful dirigible construction 
would remain. 

And by the day long since 
specified the Goodyear dirigi- 
bles now being built would take 


their clattering flight over the 
Goodyear testing ground. 

They are not, and could not 
be the product of a few great 
rooms and some frantic months 
of labor, but are the creation of 
many factories and groups whose 
experience and skill the Good- 
year department of aeronautics 
has commanded to its service 
through six pioneering years. 

The Goodyear Tire & Rubber Co. 

Akron. Ohio 
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This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002. 

Total weight, complete and ready for service, ...... S78 lbs. 

Weight per H.P. (Based on actual H.P. development, at 1,300 R.P.M .) 3.61 ** 

Consumption gasoline in lbs. per H.P. hour, ...... .565 

** lubricating oil ****** .025 

HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 

Hall-Scott Motor Car Co., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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CONNECTING RODS 


Forged from special chrome nickel 
steel which has a tensile strength 
of 280,000 pounds per square 
inch; machined all over: excep- 
tionally light; perfectly balanced; 
Sturtevant white metal and phos- 
phor bronze are used for hearing 
linings. 


B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 
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THE MM® SPORT OF® SUPERMAN 

Instruction 

in a General Aeroplane Co's Verville type 
Flying Boat will . _ convert the ament 

speed Motor boat fjp* enthusiast to the 
virile man Making sport of fhjinp 



GENERAL AEROPLANE CO, Hangars 

H last Mason Ave Mm t ESA OH Detroit Motor Boat Site 
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Care, Diligence, Accuracy 

Standard workmen are striving with a noteworthy care, 
diligence, and accuracy, to turn out aeroplanes of consistent 
performance. There is careful inspection of motors, wires, 
woods, metals, cloths, treatments, tuning — until qualified. 
Every effort is taken to make our planes dependable and 
trustworthy. Contractors to the United States Government. 
Designers and builders of the following planes : 


( 1 ' Standard “H-3” tractor biplane 

(2) "J” preliminary training tractor 

(3) “D” twin-motored hydroaeroplane 

(4) “H-4-H” advanced training hydroaeroplane 

(5) “Speed Scout” tractor biplane 
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LANZIUS 


CHANGEABLE ANGLE OF INCIDENCE AIRPLANE 



With the manufacturing facilities of three large uptodate factories in 
New York, Tennessee and New Jersey we are in a position to execute with 
despatch orders for the LANZIUS CHANGEABLE ANGLE OF 
INCIDENCE AIRPLANE in any type for land or water, or for 
Standard and Special Design Aircraft, either wood or steel construction. 
We furnish with our standard equipment Duesenberg Motors, recognized 
as one of the most powerful and efficient Aeronautical Motors on the 
market. 



LANZIUS AIRCRAFT COMPANY 

Executive Offices 608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 CorUandt 



Announcement! 


Duesenberg Motors Corporation has been organized to manufacture Aeroplane, 
Marine and Automobile Motors for those who can afford and demand the best. 


E ACH of the three types of motors will 
be built on the same general design, dif- 
fering only enough to adapt them to 
their individual requirements. The Duesen- 
berg Design has proven itself in actual service 
for a number of years. 


Duesenberg Motors are installed in Sea- 
planes now in the Service of the United 
States Navy. 

Duesenberg Motors were installed in the 
first motor boat to make a mile-a-tninute 

Duesenberg Motors were installed in the 
boat that won the Displacement Run- 
about Classic at the Miami Regatta this 
year. 

More than 6of<> of all racing cars on 
American Speedways in 1916 were 
equipt with Duesenberg Motors. 

The Duesenberg Aeroplane Motor, a sixteen 
valve, four cylinder, 125 H. P. engine, typifies 
ihe evolution of the Duesenberg Design 
which has passed through the severe test of 


automobile and motor boat racing. It now 
occupies a dominant position in the field of 
internal combustion engine design. 

The racing experience has refined this design 
to a hitherto unattained degree. It has made it 
possible to build an engine developing 1 H. P. 
for every 3.5 cubic inches piston displacement. 
Furthermore, this motor only weighs 3.5 lbs. 
to the H. P. and is probably the most compact 
aeroplane engine of its power in existence. 

Duesenberg Aeroplane Motors have proven 
themselves in actual service. The United 
States Navy is using them in the Gallaudet 
Seaplanes. The Lanzius Changeable Angle 
of Incidence Airplanes also use this powerful 
motor as standard equipment. 

A very interesting bulletin has been prepared 
oil this Aeroplane Motor in which complete 
data is given in conjunction with full illustra- 
tions. Write or telephone for a copy today. 


Duesenberg Motors Corporation 

120 Broadway, New York City 
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THE DN-1 



THE FIRST DIRIGIBLE OWNED BY THE UNITED STATES NAVY. IT PERFORMED ITS 
TRIAL FLIGHTS APR. 20-27. EXCEEDING CONTRACT REQUIREMENTS 


BUILT BY 

Connecticut Aircraft Co. 

NEW HAVEN, CONN. 


LARGEST COMPANY IN AMERICA 
DEVOTED EXCLUSIVELY 
TO MANUFACTURING 
LIGHTER -THAN -AIR CRAFT 
OF ALL TYPES 


THE ONLY COMPANY IN THE 
UNITED STATES MAINTAINING 
A TRAINING DEPARTMENT 
FOR HANDLING 
ALL TYPES OF 
LIGHTER-THAN-AIR CRAFT 


CONTRACTORS TO THE UNITED 
STATES ARMY AND NAVY. 
OUR PRODUCTS ARE THE 
RESULT OF YEARS OF CAREFUL 
STUDY AND ACTUAL FIELD 
EXPERIENCE 


The First American 
300-H.P. Aircraft Engine 
HAS PASSED U.S.AND OTHER 

Government tests 

THE RESULT OF 17 YEARS’ ENGINE-BUILDING EXPERIENCE 

350 

340 

330 

320 

310 

300 

5 290 

* 

2 280 

S 270 

0 

1 260 
250 
240 
230 

1200 1400 1600 1800 2000 2200 2400 

R.P. M. OF ENGINE 
MARCH 12,1917 

CONTRACTORS TO U.S. GOVERNMENT 

DELIVERIES IN 75 DAYS, SUBJECT TO PRIOR SALE 

KNOX MOTORS ASSOCIATES 

SOLE DISTRIBUTORS 

SPRINGFIELD, MASS., US. A. 
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Dependability in Any 
and Every Emergency 



Indian Motocycle 

With Pouierplus Motor 



1 HENDEE MANUFACTURING COMPANY 

MHor'ydt MamufMyrat ■„ !hr IIWM) 


METAL AIRPLANE 
FUSELAGES 


AEROPLANE TUBING 

Especially made to your own 
req u irements . 


We are at present manufacturing 
for the largest aeroplane manu- 
facturers both here and abroad 
our high grade tubing and metal 
fuselage, made to special require- 

We have exceptional facilities for 
almost overnight deliveries. 

The Empire Art Metal Co., Inc. 

COLLEGE POINT, N. Y. 


" NORmfl " 
BALL BEARINGS 



II the hearings of your ignition apparatus fail, 
where is the advantage of an engine of sur- 
passing quality or of an airplane of surpassing 
design? As determining the service capacity 
of your equipment , can any detail- — -how small 

The almost universal use of 
"NORMfl" Bearings in the high- 
grade magnetos used on cars, 
trucks, tractors, motor boats 
and airplanes of the better class, 
can have but one explanation, 
viz., the proved dependability 
of Bearings in this ex- 

acting high-speed service. You 
may safely take the presence of 
" NORMA " Bearings as a mark of 
quality in ignition apparatus 
and electrical accessories. 

Be Sure See That Your 
Magnetos 
Are "ft QRfflfT Equipped 



TflE MORftM COMPANy OF AMERICA 

17*0 BRUSDWfly NEW yORIC 

Ball. Roller, Thrust, and Combination Baarinfs 
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SPERRY INCIDENCE INDICATOR 

ASSURES SAFETY AND SERVICE FOR AVIATORS 


Three 
Signals of 
Different 
Colors 



Warn Against: 

1. Stalling 

2. Steep Diving 

3. Dangerous 
Climbing 


OPERATION AUTOMATIC— INSTALLATION SIMPLE 


THE SPERRY GYROSCOPE 


126 Rue de Provence 
PARIS 


MANHATTAN BRIDGE PLAZA 
BROOKLYN, NEW YORK 
TELEPHONE 9700 MAIN 


COMPANY 


15 Victoria Street 
LONDON, S. W. 
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AVIATION TRAINING 

T HE CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 


FOR FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET, BUFFALO. 


M U.ITARY Editor 
PHILIP J. ROOSEVELT - 

•Absent on duty. Aviatlnn Sectiou. I\ s. A. 


Vol. 11 
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T HE time lias arrived when information regarding 
the development of aviation in the I'nited States 
will have to be divulged in guarded terms. It is 
fortunate, therefore, that the plans of the Signal Corps 
for the coming year have already been given out. for the 
knowledge that these plans are well under way will 
allay any fears regarding that branch of the service 
and will inspire continued confidence in those on whom 
the responsibility for this work devolves. 

For A nny aeronautics appropriations amounting to 
*62,000.000 have been asked for— a sum so large that a 
year ago it would have been considered impossible to 
secure. But the examples, as well as the mistakes of 
France and England, are now directly available, and no 
one doubts that they are receiving careful consideration 
by both the Army and the Navy. 

Six million dollars are wanted for personnel. This 
amount will probably In- ample to take care of all the 
pilots who can he trained with the machines which will 
be available. 

Aviation is rapidly being recognized as the most at- 
tractive branch of military service. It is the one duty 
in which individual initiative in combat work is still 
possible. When a military aviator is sent on a mission 
the moment he leaves the ground lie hero an inde- 

pendent unit, as nearly as can lie possible in military 
sen-ice. While acting under general orders, he is sub- 
jected to attaek from enemy machines and anti-aircraft 
pins, which may make it necessary to instantly change 
all his plans. This independence of action, as well as the 
fact that aviation is looked upon as an American achieve- 
ment. is attracting thousands of young men to the service. 
Unfortunately, with the limited equipment of airplanes 
comparatively few of these patriotic volunteers can hope 
to be trained in the near future. 

Ten million dollars arc wanted for the purchase of 
land and equipment for Army schools. Last year appro- 
priations made no provision for the acquirement of per- 
manent aviation sites, and as a result the Army is now 
training on leased laud, on which, under the law, perma- 
nent improvements cannot lie made. Investigation by 
Sperts in aeronautics of the site problem has brought 
out the fact that its solution will he difficult and cxpeii- 
fflve. Snell a peculiar combination of physical conditions 
»re required that the number of suitable locations is ex- 
fremely limited. 

The remaining $46,000,000 will he needed for the 
^Uipm.-iit of airplane squadrons and for training ma- 
chines. in a situation tike the present one. especially in 
v icw of the fact that the aviation service has been 
ucglectcd so long by the Government, no time should be 


lost in making these funds available. And when they 
are available the work of building up the aeronautical 
industry must begin in earnest. 

Orville Wright Reenters the Commercial Field 

lhe return of Orville Wright to tlie commercial field 
of aeronautics will he noted with pleasure and satisfac- 
tion by all who believe that his contribution to the 
progress of the world did not stop with the model B. 

^ ill* associates who are recognized in the engineering 
world ns men of foresight and as practical manufacturers 
the new work to be undertaken under Mr. Wright’s direc- 
tion will be watched with the greatest interest by all 
eonneeted with aeronautics. 

Speeding I'p Production 

The question of speeding up production is the most 
important problem at this time. The Government is in 
urgent need of the machines that are already oil order 
so that it can train aviators; it is anxious to place further 
contracts with manufacturers who can give satisfactory 
assurances that they are in position to receive orders for 
prompt delivery of airplanes, dirigibles, and balloons, so 
that training can lie given to the many more fliei-s than 
the comparatively few machines now delivered or ordered 
can provide. 

It is to the advantage of all manufacturers of aircraft, 
as well as of aeronautical accessories, to so arrange their 
facilities as to be in position to assist the Government in 
every possible manner. While these manufacturers have 
been working with whole-hearted interest and energy in 
building up the new industry, any special efforts which 
they, with their constantly widening experience, may now 
lie aide to put forth cannot help but receive recognition 
hv the War and Navy Departments. Such efforts will 
further serve as the best assurance of receiving a share 
of the larger orders that are sure to be placed in the 
near future. 

Plans of wide scope aiv being effected for the closest 
cooperation between Federal. State and local govern- 
ments and the farmei-s. shipbuilders, and munition man- 
ufacturers, and this cooperation is taking the form of 
loans and other indirect financial assistance. 

There is certainly as great a need for the Government 
to extend this broad emergency policy to include air- 
plane manufacturers, if those of the smaller companies 
who have demonstrated that they can produce efficient 
airplanes are to assist in securing the necessary produc- 
tion required for the training of aviators. It would be 
a wise step, in view of the emergency conditions. 
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The Construction of Airplane Propellers 

By Frank W. Caldwell 
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The Accuracy of Modern Aero-Tachometers 

By H. N. Carlson 


and Airplane Design* 


T. H. Huff. S.B. 
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Worst Dynamic Loads; Factors of Safety 
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The must straightforward way of finding at wlmt incidence 
to the flight path the machine is under steady limiting condi- 
tions. is one of trial and error. After one or two trials, we 
Hnd that the angle of incidence, 2 Vi deg. will satisfy eondi- 


P 3 and I" 3 — 14,859, I 




0-111 X * 

30* 

(2) II" cos 50 deg. = (1660) (0.004281 =-1030 while 

- <>!> g^ <2C X 0.14850 = Lift = 1040 lb. 
the difference of 10 lb. in (lie lilt being negligible. 

If, at tills point, the pilot throws his elevator hard up, he 
will increase his angle of incidence rapidly, and move his path 
more and more to the horizontal. The rapidity with which he 
can come out of the dive depends on the force which he can 
bring to liear on the elevator, and is resisted by the inertia of 
the machine, ami the damping against angular rotation. There 
is reason to believe tlmt during this process lie loses very little 
speed. The equations of motion during this process are some- 
what complicated aud cannot be solved directly. But if we 
assume that for a machine of this type, the pilot can change 

lift oif the model at this speed being 1.305, t lie*' lift on’ the 
machine I 


1.305 


X 20= x 122 3 = 14,400 lb. 

or a haid of nine times the weight of the machine, 
commonly accepted that the actual load is not quite si 
being between 5 aud 0. The pilot could not easily v 
machine with moderately strong controls, and weigh 
tribnted far from the center of gravity giving a huge i 
of inertia. But with a light machine, with weights closi 
center of gravity aud a powerful elevator, a reckless n 
would he highly dangerous. 



It should be pointed out that the uncertainty as to 1 
movements a machine goes through oil llattening ou 
the question of the angles of incidence at which loads 
anil rear spars should lie distributed and computed a very con- 
troversial one. The latest IT. S. Army specifications call for a 
stress diagram at 15 ileg., which throws the greater load on 
the front spar. If. as is quite possible, a machine llattening 
out after a steep dive does not reach such a high angle of 
incidence, but arrives at some intermediate angle such ns the 
8 deg. mentioned above, then it would be fairer to draw a 
stress diagram at this angle of ineidence, with a more equal 
distribution between the two spars. 

1 2 * Loading in Heavy Banking 

The loading on a steep bank is dependent on the speed, 
radius of turn, and angle of bank. 

In the sketch, Pig. 2, the mnehine is moving out of the plane 


f the paper and turning at an angle of bunk 0. The three 
irees acting in the vertical plane of the mnehine are the lift 
ie weight and the centrifugal force, which may he assumed 
s acting at the center of gravity of the machine.' Resolving £ 
h.mr III., lines of ili~.. t.v„ forrcs, we have ns equations of 


L i. 


• y 


tnn ® IT gR 32.2 X 400 3 ‘ 3 ' 

0 = 07 deg. and see 0 = 2.55!). which is certainly a fair! 
Steep angle of hank. Since 1. cos 0, L = sec II' = 2.5511 II'. 

It is possible lo consider a ease where the velocity would l> 
still greater than the 120 miles per hour, and the radius stil 
smaller, in which ease the loading might still be heavier. 1 
does not seem probable, however, that the worst possibl 
loading on a linnk would exceed 3 or 4 II". 

The angle of incidence on a bank interests us again Iron 
the point of center of pressure and distribution 


previous paragraph, 
K, X 464 X120 3 
from which K, — --- 


Tollsidering the Clark model o 
1600 and J. = 2.55!) II' = 411 


In looping similar methods w< 
sidering llattening out after n di 
loading is estimated to be 4. 


t much above 0 tli-g. IV 
Looping 

ild he employed as ii 
e. The probable man 


if sudden 


Auother cause of violent si resses is in tl 
gusts on a machine, where the inertia tends to maintain the 
same speed for a different angle of incidence, or the same 
incidence for u different speed. 

Tlie machine may encounter: 

(a) a head-on gust 

(b) u following gust 

(c) an up-gust 

(di a down-gust. 

Granted a sufficiently violent gust, there is no possible limit 
lo the stresses which may come on a machine in such eases. 
i exact and a hurricane might wreck a machine for wlmtever fnctor 
makes of safety it was designed. It is necessary to investigate, how- 
i front ever, whether the gusts, as we may expert to occur in ordinary 
practice from our metereologicnl data, are well witliin safe 


a..p.h. s 


Imagine the Clark mnehine to he moving «. vv — , — - 
an angle of incidence 2 deg. against a head-on wind of 20 
m.p.h. so that its absolute velocity relative to the earth is 
3!) m.p.h. If the head-on wind increases to 30 m.p.h- the 
absolute velocity relative lo the earth will still remain at 38 
miles for a second or two. During this period, the velocity 
to the air will increase to 61) miles per hour, with the angle 
of incidence unchanged. The lift on the machine will, there- 


e will he an acceleration upwards and an increased load 
ie machine = 1.36 1C. 

(hi Following Gusts 

the machine were traveling in a following wind, which 


g R 

1. cos 0 = A’. .11* cos 0 = IF 

w here I - speed in feel per second, and U — radius in feet. 
From these equations, one important fact appears, that on a 
sleep hank where cos 0 is small, the lift of normal High! is 
insufficient, aud that before hanking a pilot must increase his 
power aud speed, otherwise his machine may drop on the 

The load on the machine in hanking will increase with the 
centrifugal force lo In- overcome in addition to the weight, aud 
is, therefore, greatest when the velocity has increased beyond 
■ lie maximum in normal ffight aud when the radius of turn is 

For the Clark model previously considered, we will assume 
t hat tile machine has attained a speed of 120 m.p.h. or 176 
ft. per second, after a dive and that the pilot goes into a sharp 
turn of 400 feet radius. 

From the equations of equilibrium we luive 



Limiting Velocity for a Sheer Vertical Dive 


the extreme limiting velocity in such a ease. A sheer vertical 
dive is only possible if the machine is at the angle to the 
vertical which gives no lift, and the elevator is set only at such 
an angle that the moment of the total drag about the center 
of gravity is neutralized. 

For the machine in question the angle of no lift is — 3 deg. 

The drag on the model at this angle is 0.118 lb. To find the 
limiting velocity, we can write 

0.118 = 


IF = 1600 = 


30’ 


-XI” 


c momentarily iucrenscd i: 


e ratio of 


. 1.36. 


suddenly diminished, a similar action would ensue, 
lelative velocity to the air would here 
also increase. 

If, on the other hand, in the case 
considered above the lioad-on gust 
suddenly diminished to 10 miles an 
hour, tile relative velocity to the air 
would be decreased to 40 miles per 
hour, and the lift would be diminished 
40 3 

in the ratio of = 0.69 nnd the lift 
ou the wings would, in this case, be 
actually less than in normal ffight, so 
tlmt the machine would drop. 

It is also clear from the above that 
the gust effects are most important, 
when me -peed of the mnehine is 

(c» Up-gusts; (il) Down-gusts 

"Without going into numerical ex- 
amples. we ran see cosily from Fig. 3. 
the effect of an up-gust iu increasing 
the load. The up-gust both increases 
the velocity of the relative wind aud 
its angle of incidence, with a corre- 
sponding increase in lift, except at 
very high angles where a reverse effect 
is possible. For a down-gust the con- 
verse would hidd true. 

With normal Hying weather, the 
effect of gust should never increase 
the load to more than two or three 
tunes the weight of the mnehine. 


-Mr. Akiinoir Asks for Suggestions from Engineers 

Aviation a no Aeronautical Engineering has received the 
following letter. We hope those who are interested will 
respond to the request: 

"I am completing a text hook on Applied Hydrodynamics, 
meant mostly for aerodynamic problems, etc. 

The book will go to press probably in July; it will be of the 
same general character and meant for the some grade of 
engineers as my recent book, “ Lagrange’s Equations.” 

Should there be any topics, which, in your judgment, should 
he especially well worked out in detail, I should bo glad to 
hear from you regarding the same. 

Thanking you iu advance, I am 

Yours very truly. 

(Signed) N. W. Akimoff.” 

1013 Harrison Building, 

Philadelphia, Pa. 



Worst Loads on Landing 

The computation of such loads is connected with chassis 
design, and we shall deal more fully with it later. Some calcu- 
lations taken from “ Notes on Aeroplane Shock Absorbers of 
Rubber ” are an interesting introduction to tlie subject : 

it is It s. nnd tl..- t.,i„l stored in the shock absorber is If |s + J- The 

t F, - ir*+^£ 

- “f -KH'l 


It appears tlmt t lie load ou tbc lauding gear is nearly 14 
times the weight of the airplane, if a motion of only 5 in. is 
allowed. This requires an excessive factor of safety and makes 
a very heavy construction. Of course, no allowance has been 
made for the collapse of pneumatic tires which may add 2 in. 
to the motion of the recoil mechanism. 
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Aeronautical Patents 

ISSUED APRIL IT. 1017. 
riled November 22. 1013. To Glenn H. Curtiss, 

»rt, N. Y., assignor to the Curtiss Motor Co., flammood 


1,223,330. Filed September 19. 1010. To Frederick Henry Royce, 
assignor to Rolls Royce, Ltd- Derby. Englnnd. Aircraft Propeller. 
1.222.039. Filed April 21, 1916. To Perry- Lorcnso Eddy, Cripple 

ISSUED APRIL 24, 1917. 

1.223, 60S. Filed .Inti. IS, 1916. To Carl Alfred Johansson. Christiania, 

1,223.940. Filed Aug. 29. 190S. To William S. Cranmcr, Fresno, CnL 
Flytng-Mncblae or Flier. 
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Two Hundred Books on Aeronautics 

By E. N. laics 

In Charge; Aeronautics , University of Illinois 


Of I he one or two thousand existing books on aeronautics 
only a few are of real value; it is estimated that over 80 per 
cent ol the total number may be disregarded by students. This 
was found to be the ease in establishing the comprehensive 
aeronautical collection of the University of Illinois librarv; 
for by culling out the books of little value it has been possible 
to cover the field with a comparatively small list of titles. 
Thus the cost of a comprehensive library need not be $2,400, 
which price would be needed to purchase a copy of even 
existing book, but may be reduced to about $350. 

The obvious reason why so many books are practically value- 
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Aircraft Industry Needs Standardization 

By Howard E. Coffin 
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THOMAS NAVY HYDROAIRPLANE. TYPE SH-4. 


This machine has been 
either land or water use 
balance and moderate 
generous dimensions t< 


1 designed particularly for training purposes, for 
" Good inherent stability is secured by careful 
dihedral wing setting. Control surfaces are of 
o insure ease of handling under all conditions. 


Speed range 40 to 65 M. P. H. 


with 100 H. P. motor 


Contractors to U. S. Army and Navy 

TH0MAS-M0RSE AIRCRAFT CORPORATION 

SUCCESSORS TO BROS aeroplane co.. inc. JTHACA N Y 

THOMAS AEROMOTOR COMPANY. INC. ‘ 1 ' V - *• 



May 1. 1917 
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Speed Range with two persons and four hours fuel *38-75 M.P.H. 

Powered with Sturtevant 8 cyl. 140 H.P. Aluminum Motor. 

L nusual Load-carrying and Safety Reserve 

STURTEVANT AEROPLANE CO. JAMAICA PLAIN— BOSTON 


ANNOUNCEMENT 


The Flint Aircraft Co., Inc. 

Airplanes of Military Types 

Flint, Michigan 
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CLOTHING FOR AVIATORS 



Warm Waterproof 


United States Rubber Company 

1790 Broadway, New York 


WE ARE SPECIAL- 
ISTS IN THE MAN- 
UFACTURE OF 


AERONAUTICAL 

RUBBER 

GOODS 


AVIATORS’ SHOES 
Light 

Flexible — Waterproof 
Non-Slipping 


WE ARE PRE- 
PARED TO FUR- 
NISH THE VERY 
HIGHEST GRADE 


ACKERMAN WHEELS 


In actual service have substantiated every claim made for 
them and more. 


Their wonderful strength and resiliency are best 
evidenced by their ability to absorb shock and prevent 
rebound in landing and getting away. 



Orders and inquiries from America and 
foreign countries are conclusive proof that 
Ackerman wheels are meeting with favor 
from manufacturers and pilots. 

ACKERMAN WHEELS an- built in difft-ront sizt-s 

FULL DETAILS WILL BE 
MAILED UPON BEQUEST 

THE ACKERMAN WHEEL CO. 

ROCKEFELLER BUILDING, CLEVELAND, O. 


■1 I. 1911 
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Monoplanes 

Biplanes 


Seaplanes 
Flying Boats 


GALLAUDET AIRCRAFT 
CORPORA TION 


Factory: 

East Greenwich 
Rhode Island 


New York Office: 
Mar bridge Bldg . 
1328 Broadway 



Model 2-C . OO 1 


Wittemann-Lewis Aircraft Company 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway, near Passaic River 


New York Office: 17 I 


Telephone Rector 2461 
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ELJ-5 

Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

With Hail-Scott A-5 Six Cylinder Engine 

Detailed Description 
upon request 

JANNEY AIRCRAFT CO. 

MONROE. MICH. 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


EXCELSIOR PROPELLERS 



EXCELSIOR PROPELLER COMPANY 

ST. LOUIS, MO. 


ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The COURSE IN AERODYNAMICS AND AEROPLANE 
DESIGN, by the Instructors in Aeronautics in the Massachusetts 
Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d St, New York 


1917 
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AIRPLANE CRANKSHAFTS 

With a. Perfect Record 

WYMAN-GORDON COMPANY 

Every precaution known to science WORCESTER, MASS., U. S. A. 

to safeguard quality is found 7 7 



OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


DUTTON LUMBER CORPORATION 


A POPULAR PRICE LAND OR WATER PLANE 


TWO 

PLACE 

LAND 

MODEL 

$3,000 



TWO 

PLACE 

WATER 

MODEL 

$3,100 


KYLE SMITH AIRCRAFT CO., WHEELING, W. VA. 


The “Christensen Self-Starter” for Aviation Motors 

WEIGHS ONLY 40 LBS. COMPLETE 

Uses Gasoline and Air. Furnishing the Compression Stroke of the 
Motor Without Turning It. 

Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 

Standard Equipment on "Thomas” Motors. Used by U. S. Army and Navy 
WRITE FOR CATALOG OF A ER]^ MODEL 

Can be applied to 4. 6. 8. and 12 THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 

Cylinder Engines. 
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» BEN0IST > 

Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 

Oil application by interested parties, we will submit 
specifications on triple and four motored machines car- 


A Limited Number of Bound Volumes of 

AVIATION 

AND 

Aeronautical Engineering 

Containing First Twelve Installments 
of the Twenty-four Part Course in 

AERODYNAMICS AND 
AIRPLANE DESIGN 

Are Now Available at $3.00 per Volume 


Benoist Aeroplane Company 

SANDUSKY, OHIO 


The Gardner, Moffat Company, Inc. 

120 WEST 32d STREET. NEW YORK 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Geiesiron Giotti Varnisnes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Celesiron SReets ^ Films 

MANUFACTURED BV 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturers oj Cellulose Acetate for nearly 15 years 


M.y 1, 1917 
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Gaskets Packing 

VELLUMOID 


Oil, Gasoline and Water Connections 

TOUGH COMPRESSIBLE 
FLEXIBLE 

Expert Gasket Catting Department 

Prompt Deliveries 

FIBRE FINISHING CO. 

27 State Street - - Boston, Hass. 


“CHELSEA” 

EIGHT-DAY. HIGH-GRADE 

SHIP’S BELL 
CLOCKS 

And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS. STEAMSHIPS. 
MOTOR BOATS. HOUSEBOATS. Etc., and 

AEROPLANES and SEAPLANES 
A1 f£ 

Circular, on application— lairii-up^olijaic accessory 

And, Clocks for Finest Residences, 
Clubs and A utomobiles 

The Standard of the World 

On Sale by Highest Class Jewelers 
and Dealers in Nautical Instruments 

CHELSEA CLOCK CO., 16 Stale St., BOSTON, MASS. 


Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy clastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy clastic cord. 


J. W. WOOD ELASTIC WEB CO. 

STOUCHTON. MASS. 
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The Standard Dope 

for 

Airplane Surfaces 

Du Pont Dope is not an experiment. It has 
successfully withstood the test of service on over 
90 % of the airplanes produced in the United 

Du Pont Dope is the product of chemical special- 
ists on cellulose solutions who have been in close 
touch with the development and requirements of 
the airplane industry since its inception in this 
country. 

Du Pont Chemical Works 

E. I. du Pont de Nemours & Co.. Owner 

120 Broadway New York 



TURNBUCKLES 


Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Wool worth Building 


THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are Hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS (DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 
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A Sanders Co. 

Established 1905 
Manufacturers of 

AVIATORS’ 
CLOTHING 

Leather — Cravenette, Waterproof Can- 
vass Duck, Government Khaki, Extra 
Heavy Russian Linen, Army White 
Duck Suits and Hoods 
Made to Order 


Write for Catalog and Samples 

Sanders Co. 

2I8J^ Indiana Are. 

Indianapolis, Ind. 



Erie Specialty Co. 

Erie, Pa. 

Manufacturers 

AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS. 
SHACKLES, EYE BOLTS. MA- 
CHINE SCREWS, ETC.. ETC. 

Fittings, Forgings, 
Castings 

We are increasing our equipment in 
every department — foundry, forge 
shop, stamping, automatic screw 
machines, tool and die shop. 

All our products are rigidly in- 
spected and meet all Government 
requirements. 
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COUNTERBALANCED 


WE HAVE SHIPPED 413 

COUNTERBALANCED 

CRANKSHAFTS 



AVIATION 
CRANK SHAFTS 

WE ARE SERVING 
II AVIATION MOTOR 
COMPANIES MAKING 16 
DIFFERENT MODELS. 
r« HAVE SHIPPED 3589 
A VIATION CRANKSHAFTS 
up 10 April 19, 1917. 

EVERY SHAFT G l! ARANTEED 


The Park Drop Forge Go. 

Cleveland 


The Buck Automatic 
Aerial Torpedo 

A FTER a series of tests in Colorado, the 
Buck Aircraft & Munition Co., who own 
and control the Buck Automatic Aerial 
Torpedo Patents, are prepared to negotiate with 
1 iovernments and other parties for production 
on a quantity basis. 

The Buck Automatic Aerial Torpedo is an air 
craft equipped with a 50 H.P. Motor, and de- 
signed to carry explosives through the air to anv 
distance up to thirty miles. A time controlled 
release drops the torpedo at any given distance. 
The entire equipment is automatic and is 
launched from a compressed air catapult 
mounted on a motor truck, the engine of which 
furnishes the air for the catapult. 

The torpedo can be fired at any range and at 
any degree of the compass. 

The launching of the torpedo is without shock, 
and consequently the most dynamically explosive 
materials can be carried. 


V' Stabilizer will be 1: 


1 all 


The Buck C 
machines ni: 

The Buck Aircraft & Munition Co., Inc. 

Ernst and Cranmer Building 
Denver, Colo. 
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BUFFAIRO AIR-SCREWS 

of 

PROVEN PROFICIENCY 

THE WORKMANSHIP IS PERFECT 
THE BALANCE IS EXACT 

Full Information Upon Request 

BUFFALO AEROPLANE CORPORATION 

BUFFALO, N. Y. 


Airplane Cylinder Forgings 


s! S|ft£SS£'. , ,Sr. 

•r and hydr 




-QUALITY — SERVICE 


TIOGA STEEL & IRON COMPANY 


m °t° m ‘ eter 

MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 



Aeroplane Linen 

USED by the BRITISH GOVERN- 
MENT in their air service; also by the 
UNITED STATES GOVERNMENT 
and Large Aeroplane Manufacturers 

Robert McBratney & Company 


ROEBL1NC 


WIRE 

STRAND & CORD J 


ROEBUNC 

JOHN A. ROEBLING’S SONS COMPANY 

TRENTON, N. J., U. S. A. 


The Perfect Starter 


A device convertible to an air motor for start- 
ing, or an air compressor for storing in a suitable 
lank the air for its own energy. Entirely self- 
contained and couples direct to crankshaft of 
engine without gear reduction or any adaptation 
other than a suitable coupling. 

Mode! C WrilB , or Model 


The Motor-Compressor Co., Newark, N. J., U.S.A. 


bOXBORO 
AIR SPEED 
INDICATOR 





MAXIMOTOR 

IN A CLASS BY IT SELF 

T 11E simplicity of our design, coupled will 
our eight years’ practical experience con 


DON’T SCRAP ALUMINUM PARTS 

SO-LUMINUM 



Magnalite Pistons 



Aeromarine 
Plane & Motor Co. 

Aeroplanes ami Motors 



Classified Advertising 






THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 
Ordered by 

tbe United States Army and Navy 

Wright-Martin Aircraft Corporation 


